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Abstract (Basic): 

Immunomodulatory peptides which regulate the auxiliary impulse signal conduction on T 
cells and/or antigen presenting cells by interacting with the molecules associated with auxiliary 
impulse signal conduction on these cells are new. The peptides are recognized by antibodies to 
the molecules associated with this signal conduction, such as antibodies to CTLA-4, CD-28, CD- 
80 or CD-86. The peptides contain a sequence having two cysteine residues at least six residues 
apart. The peptides are identified by screening a phage random peptide library (containing a 
random sequence of 8 or more amino acid residues expressed on a coat protein) using an 
antibody to one of the molecules involved in auxiliary impulse signal conduction (such as CTLA- 
4). 

USE - The peptides can be used as immunomodulators for the treatment of disorders of 
immune regulation, and for the design and screening of potential agonists, antagonists and 
receptors associated with auxiliary impulse signal conduction. 
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1. Immunoregulatory molecules which regulate co-stimulation signal transduction by 
interacting another molecules which is involved in co-stimulation signal transduction on 
the antigen presenting cells or T cells in activation of T cells by antigen presenting cells. 

2. Immunoregulatory molecules described in 1 which is recognized by monoclonal 
antibody against molecules which is involved in co-stimulation signal transduction. 

3. Immunoregulatory molecules described in 1 or 2 in case that molecules involved in co- 
stimulation signal transduction is CTLA-4 and that monoclonal antibody is anti-CTLA-4 


4. Immunoregulatory molecules described in 1 or 2 in case that molecules involved in co- 
stimulation signal transduction is CD28 and that monoclonal antibody is anti-CD28 mAb. 

5. Immunoregulatory molecules described in 1 or 2 in case that molecules involved in co- 
stimulation signal transduction is CD80 and that monoclonal antibody is anti-CD80 mAb. 

6. Immunoregulatory molecules described in 1 or 2 in case that molecules involved in co- 
stimulation signal transduction is CD86 and that monoclonal antibody is anti-CD86 mAb. 

7. hnmunoregulatory molecules described in 1 or 2 which has sequence Cys-X-Cys and 
X has at least 6 amino acids. 

8. Immunoregulatory molecules described in 7 which has sequence from amino acid 
number 4 to 15 and the peptide is listed in the number 4 in the table. 

9. Immunoregulatory molecules described in 7 or 8 which contain peptide listed in the 
number 4 m the table. 

10. Immunoregulatory molecules described in 7 which has sequence from amino acid 
number 8 to 1 5 and the peptide is listed in the number 8 in the table. 

1 1 . Immunoregulatory molecules described in 7 or 10 which contain peptide listed in the 
number 8 in the table. 

S °? ted faCt ° r Teco ^ zed fa y immunoregulatory molecules which contain 
peptide listed-m-menumber-8_m_thejabje^_^^ 

13. Immunoregulatory drug which uniquely contain one of the imm^moregulatory ~ 

molecule described in the 1 ,2,3,4,5,6,7,8,9, 1 0, or 1 1 . 

14. Immunoregulatory drug which uniquely contain carrier or protein including one of 
the immunoregulatory molecule described in the 1,2,3,4,5,6,7,8,9,10, or 1 1. 
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15. Immune augumenting drug which uniquely contain immunoregulatory drug described 
in 13 or 14. 

16. Immuno inhibitory drug which uniquely contain immunoregulatory drug described in 
13 or 14. 

17. Method for making peptide sequence having structure similar to the interacting 
domain of either the 2 molecules interacting each other and for isolating peptide sequence 
having structure similar to the interacting domain of either of the 2 molecules by 
screening lamda phage random peptide library presenting more than 8 amino acids using 
the monoclonal antibody recognizing structure of the interacting domain of either of the 2 
molecules. 

1 8. Method described in 1 7 in case that one of the molecules is CTLA-4. 

19. Method described in 17 or 18 in case that monoclonal antibody recognizing structure 
of that molecules is anti CTLA-4 monoclonal antibody. 

20. Method described in 17, 18, or 19 in case that peptide has Cys-X-Cys structure and X 
presents at least 6 amino acids. 

2 1 . Method described in 20 in case that peptide listed in the number 4 in the table and has 
sequence at least amino acid number 4 to number 15. 

22. Method described in 20 or 2 1 in case that peptide has sequence peptide listed in 
number 4 in the table. 

23. Method described in 20 in case that peptide is the one listed in the number 8 in the 
table and has sequence at least amino acid number 8 to number 15. 

24 Method described in 20 or 21 in case that peptide has sequence listed in the number 8 
m the table. 
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C±lc|g3i-r«CD8 0 («y*B7-K B7/BB1) RDfCD8€ (SJ 
*B7-2. B7 0) % *©*$>*-U-fe7*--c*5Tfflll&±ic3gs 
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KE^iJ* 8 @ Kftgg LT^gJc Ufc^f- K#b F G F <b *© Hr 7 ^ - f 
G F R - 1 1 (D&SZmm Ltzt<D®ikfr$, £ ( Yayon. A. , et al. . Proc. 
Natl.Acad.Sci.USA. 9 0.1 0 6 4 3- 1 0 6 4 7.1 9 9 3) 0 * 
fc, 7-t^>l/3'J>Hrr^-C«LT3>7*^-.> 3 ^U4-i i; h- 
^®»^*St«:*:S^-r5*^-7*6fi07 5ye$fe-37 T -5;5 

WbfS^m^/i^ (Balass.M..et al. . Proc. Natl. Acad. 
Sci. US A. 9 0. 1 0 6 3 8-1 0 6 4 2. 1 9 9 3) o 

-2n 'J^^-rlf-f >-r«fcJ60ttfaiUT. h^©ffi£ 


5 


WO 98/46739 


PCT/JP97/02540 


i^^55^i^n^ LT^>A P Chli**** C 

«CD2 8ao:CTLA-4*^-y^ C OT. 

******** iOHSfctt^ 3^ *-y»h»*© T $y*o 


6 


WO 98/46739 


PCT/JP97/02540 


H 1 14, 7 r - * 5 >>2^7> * 7* 5 'J -OX * ij - - 
Weft ^ * XCTLA-4*y*n - ^«#o*Htt^ U;^ Ti 


o 


B2(4, ftCTLA-4a#ia*t«7r-^D->fl)y^ i>/ 
©£*S£ftfc5 81@©7 7-^n->®fc-7**CTLA-4*y * 

S3 (4. 6ia07 7 -y^D->©a^7CTLA-4t^n- 

^^#£©^&££*U/c{>©T'&So 

^ B 4 14, 6 a»® 77-i>?D->(07-> X TSMMmfc&fZ're* * 
H 5 14, 3 a«© 7r-^ D - * CdT6 - TiK&mSK 
06(4, F2EW*»StS7T-^D->O7^cD80-lg v 


7 


WO 98/46739 


PCT/JP97/02540 


V7XCTLA-4- I gx t hi sG^(D^fS^mbtzh<0Tib^ o 

mn$^ F2mmz&mi'Z7 7-i;?v->(Dt scdso-i g^ 

biz t> oti 5 o 

II 9 (i. F 2 iS?iJ£2g§t-f § 7 7 -^n- >© Tffflga^JiMgftj- 
*f-f<5CD8 0-I g N CD8 6-I g©f2iP£*L/c *>©Tfc£„ 

EI 1 0 li. F 6 12?iJ£fg§iir 57 7 -^D->0 TilEM Jg«g& 
K*hf-SCD8 0- I g N CD 8 6 - I g©»^bfc^ T ^ 5o 

HlKi, F2> F 6 IE?iJ^It 5 7 7 - y OJaH B s A gDtftli 

£Hftrr s fe©M ©jmi 

»?AiBp8^*|fiSL^A©i[fl:«J6*B«-j-5a:A* 

- ©fifcftcs^r* 7 T - * * u - >*JHK-r fflt^a Aftftii 
> ycttisnjam a* b ±\zm < © 7 r - •:;.«£ & 


8 


WO 98/46739 


PCT/JP97/02540 


-^^LTOgtt* W ^,-«- <!:36<r45o concur 
Tfc»< fe©*<ff £ti5 0 

8 0&CKCD8 6i:CD2 8£tfCTLA-4, SfcECftfi©*^ 

S\sk»*Zfi-r y M=Lfc/]v&*?* Se CC-ci^ttttflMs,^ 

*»=H4Lfca*£ ttN APC±K»l!«CD80acFCD86t. * 

- «Tttfi±c JBsr« CD28&tfCTLA 
-4. fcS^KttfcftxiTi^i^ 

<«m^a*T**. **M©ftgE««^tt, »-S/^C tt<lt 
tt "*^^^»*^W^*HjhU^o*©»o 4(ttl 


9 


WO 98/46739 


PCT/JP97/02540 


*S«CTLA-4»C»«afti:|g^«t,©-C*»> % 

* LT#?ft S - S LTfe^ :^2o(DCys BISHc^tt < 
i *> 6 MOT i J B*x6tt*EM**t,\ £*Tli'J>tt < i 8 
*KE*J*£ttS0:j>c**. £R»*ttCTLA-4a*0 7 * 

tz F 2 * ^(ii2JiJ#^8 KKtt LfcF 6 £ ft* 0 

**woftaEwa^ tt% 7 7 - * > o - > * * a* F 2 R 6 ^ 

* (4 F 6 * y - Rt^ t LT, F 2 * fc 14 F 6 ® $ ft 
. ,:: ««CTLA-4«C«r*aCTLA-4a(tiLT, ucio- 


10 


WO 98/46739 


PCT/JP97/02540 


CTLA-4&tfCD8 0 4fcttCD8 6£©»£, **WiCD2 8R 
O'C D 8 0 * fcliC D 8 6 <k©g&*|fiS« c ^ 3>7t 

£ I * «fc 9 O C «t £fef„ 

KE*J©ft$| 4x 8fla±07^»©5>^AEM*<#A.**ifct)0* 
ffl^*©*<ff*L<, 15i^±©7;;K07^AWjfA$tl/: 

ffi£»w*n-a*iM\ t^tt«7r-^©«ifijs^>/<^fi,c# AdtlT 

**4*B©A1 a£5M©Gl yi©H (EWoenHl KEtt 

5fl£U:©7 5 ^^©7^^?iJ*^^^7|ri^^^^- K -- 


11 


WO 98/46739 


PCT/JP97/02540 


* k 5 -r y 5 »; -* x 9 u sua**. * * u ^ ^ 
is* 3 mu±m ofi-rc t c j: , T - s? ^ p - >«» 

^ Ke*]**««fc» c% in vitro* S^iiin vivoOT 


© Tm*fcRii ^afcfcfo vitro Wf . rewWo7 T _ :J 9 D 


12 


WO 98/46739 


PCT/JP97/02540 


80**lMiCD86iJ:< flfcflfeOftff H«H* LT h -5 £ 

Sfctis. -o«k?tt^^KEW^^y-i>^ 5A:i6 ,- tt% ^ y 

*Off*LtxEWttF2 (E*|«<DE*|ff*4) -C&S 0 
C D 8 0 D 8 6 ttfif^ Taa*gtt<fc«^ ^ 

F6 (EWS©E3Fijs^ 8) Tfe5o 


13 


WO 98/46739 


PCT/JP97/02540 


«ttgttfl;*l=L< (5-1 0£) (Eii-r-SCi^pr^T'i^o 

^.j,< y _. >x - A (DDS) ^dutt^^^jg^ 


14 


t 


WO 98/46739 

PCT/JP97/02540 


Smiths, (G. P. Smith. Science, Vol. 2 4 9. p 3 8 6 - 3 9 0 (1 
9 9 0» (Ccfc 0*fcSftfc 7 K5*7* <j-(i s 

(geneH) rtCBWfcfcl;*:**©^*. KEMKfiSf*5 >^Att« 

S^fcJfA l/tfeot* 0 . pin * l*i&8sft&2j£fcft $-e* 

a©e*]« i ,-pn * © 7 $ , io-wj^^ L/Co - 

**K5-f:/5y-ttNishi, Saya* (T.Nishi XftE? % Vol. U x 
P 9 5 -1 0 0 (1 9 9 3)) #fHHLfct,0-e, cft|*S»ith'*K:j:., T X 
«*^fcJSi:j;», ftBstlfct)(0TJ! j 5i( :®7r-^^w 

* Cgenem) e3F|»0E*IM 1 0 2 2§@0A 1 a * 2 3#go 


15 


WO 98/46739 


PCT/JP97/02540 


7r-^©plB^>/^ J *| KRa « 7r » i , (fd-tet) Z*m<DXtV 
**W©l«Hi, CD8.0tCTLA-4**^ttctl6©»?i Hi | 

^K7^7-;-ox^j--^ tit-77XCTLA-4^y^n 
-•^fcft (7r-5>S?x>j:*,JiA:UClO-4F10-ll) * 

-©a<*<=i*a«iizs^«7r-yopnKd**i«i5a*©w- 0 

7IS, CTLA-4»?Oft«:cBa&tl««»tTO ttfl | a ^, Tl , 
TLA-4»?4CD8 0mfcaCD8 6moiSftffli:m 

0»ft*fr o /c 0 c Oftft-cffl WcCTLA-4-Ig&tfCD8 0-I 
* * / y L insley £ ( J . E xp. Med. Vol. 1 7 4. p 5 6 1 - 5 

6 9(1 9 9 1)) 0*BKfE*TflFttU:CTLA-4-I g&tfCD8 
0-1 «©*^5«fi?»rfr*pCDM8Ka*a^J8i|r5^5 K (± 


16 


WO 98/46739 

PCT/JP97/02540 


2KNaN,**fc50mMM;*-HCK P H 7 .5, ISOmM N 
aCl (TBS) T»«LfcCTLA-4-Ig C20 0ng/ml) * 

1 ****** 5 O/Masu 3 7TCTie»IBKi6f| % 0.5%T»een 

2 0**fr5 0mMHJ*-HCK PH7.5, 15 0mM NaCl (T 
BST) TftfrLfc. ^•>x;u»ci«^jfli«f7;U7'5> (BSA) £2 5 
O^l^U 3 7tX'l«$^^> TO ^ o **** 
*T B S TT-mm. T B S 7i4(Difti:«R LfcfitT * 7CTLA- 

4 * ^ n-t^t#* i ^i^fc 9 1 0 0 M »ft U 3 7-C-ci* 
BR**, TBS T« 0 0 n g/ m 1 eft* 

^t-*f>« Ml/fc ^ CD8(J _ Ig$ll)i ^ fc950tf ^ 

SU 3 7°CT1B#^TO N TBSTT«»Lfc 0 ft&KTBSTIO 
CLeinco Technologies Ltd.. *X-y) 1 B»«KJt?, TBS 

^T^^ x ^ ft($ (-Ax^-^cDraj^^A ( 33 ~ 

5 5%) ttft B »*PBSC»LTa*fLfcfco) 

HI C** J; 5 l=H ::Tffll^97CTLA-4t/^-^ft 

#ttCTLA- 4 -UiCD80-Ig(O||^ Clmcit 


17 


WO 98/46739 


PCT/JP97/02540 


-4t^n-t;HitMl»f)10^g/ml^l m i = -hU 

7 7 -^>myf K^^y- (i.2xio ,2 tu) t4«c-c 

7 7- 0.1N HCl-^ij^ pH2.2 (lmg/ m 
1 BSA, O.lmg/ral 7 i( /-;H/»/ F - a - 3 -^)) 

-5>*SiiiU pH9.1©Mx-HClT'*faUc 0 
^7 7 -^^J|BK9 1 k a nlljR5fe$-£j#jl;Sc.£fc& % 

* £ Uc# * H b»ft*lt 3 @fif t V <fc 0 3ft < #fifl<j lift v * X C T L A 
- 4 *y * d -^fc&ctM&i*-* 77- ^CD^glj^^ -o iz 0 

nz>titz7 7 -is 5 81i©*u->iio^TEL I S Att*ffl^fc-fc 
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»T = -hU TBSTTft*U 0.02%NaN 3 , 1*BS-A*£tf 
50mMh-jx-HCK pH7.5> 15 0mM NaCltl^* 

TTft»ft, «7^CTLA-4*^D-rA«» (2 00ng/m 

^ TBST25 0 — 


18 


WO 98/46739 


PCIVJP97/02540 


2 IMBTSfc (02) o 

*«MWJ!Coi,T. *ft*ft©7r-**SDNA*S.ithS©* 

& (G. P. Smith, Method in Enzymology, Vol. 217, p 2 2 8-2 
5 7(1 9 9 3), THriyfirw K.TMU EJij^E^jf 
^2W^DNA*r5^-i^ Applied Bi 0 syste m s*±® 3 
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F 1 : Gly Leu His Ser Arg Cys His He Gly Arg Asp Cys Ser Ser Ala 
F 2 : Gly Phe Val Cys Ser Gly He Phe Ala Val Gly Val Gly Arg Cys 
F 3 : Ser Cys Val Phe His His Ser Gly Arg Tyr Trp Gly Arg Cys Val 
F 4 : His Tyr Gly Asp Cys Arg Tyr Asp Leu Gly Ser Cys Arg Gly Ala 
F 5 : Ala Cys Val Met Tyr Asp Phe Val Leu Arg Gly Met Cys Ala Arg 
F 6 : Ala Pro Gly Val Arg Leu Gly Cys Ala Val Leu Gly Arg Tyr Cys 
: 7 ittv 7 X C T L A - 4 * J 1 u t 

nm 4 \z tts l tz * mm * * - 7 # N $m w K a ^ y x c T L A _ 
^ommmmm 3 i=* e l i s a&c ± ok , m&=> >\ D - 
**J«:^>xcD2 8tt:ft (7 7 -j >* i>N ^ >s;irf) fe<kot/xA 

*©*S*. F 2 E*J*«S« 7 r — is tF 6 E3F.J*5SSf .* 7 7 - ^ 
c fc^<St- 7 ^xCTLA-4^y^n-^;^ <!: ^ u FlE ^ 
F _4EWacf F 5 ^.J^^^a^^ r - < - ^fc^ 

fc. F 3EW*5Sa«7T-ytt*e,i=S<Kj6Lfc (S3) 0 

coli F2 [PERM BP-600 9] tLX. * fc% F6EJMr«W- 

* 7 ^-^£g£lTS*B§®#Escherichia coli :F6 [FERM BP 

4B ^^IiiHP- 16 1 9 2**J:0<*P - 1 6 19 3* 
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#xsmmxm c***o<Knj*iTBi*3* c*«*3 0 5) ) 

^ CTLA- 4 ^^n-^^ CTLA-45KP±H*© 

Smithb>©^ ( G . P. Smith. Method in Ehzymology, Vol. 2 1 7, 
P 2 2 8-2 5 7C1 9 9 3), 7 *^ 7 ^ x) «,TMLfc, 

<^7 t - (W. T. )* 1 0 ti g(2 0 0 * 1 /P B SifiA^ 

WUHfeU »«LfcW.T.O7r-^J:0t F1 ^ F6(D E W « ai . 
*7T-****ft* 0 . 0 15K5/.g/m I K**^^ w 2 
00*1 C10KFCS**fcRPMI 1 640*tt) i U £*>7> 
^o^-rs tt#foifl« Lfc.:ft6(OK»t30 5MB*±T-f >* * 

■tHWKC'H]**.;^ (o.5*Ci/well) X^^y^ff^ ±JWS 
-^^-T«^ MU [ 3 H] 


21 


WO 98/46739 


PCT/JP97/02540 


*t»tt* FK F3 X F4> F 5WL? ( l%:$£3%ir2 > 7 r — i^^ta^.fz^li^ 
W. T. 7 7 - * jD*yt»tR|gflCOfStt L«*6 F 2 

-^^&P2&CfF6BW**a-r*7r-^KttTtt*oaJi#JIWtt 

SMI: F , 2R(7F6^J^W^^7 T -^Ov7XCD8 0^cr)^ 

*7r-5> (4xio'f'j^/^/4 0/ /i) *9 67^,UELI 

BSA^SOmMh'Jx-HCl, pH7.5. 150mM NaCl 
(TBS) ?MT2*M7*n*>i,fc 0 :c^-^ T BSTW 

* : PBS« Lfc7 ^cD80-Ig^2 00ngHH00n 
S/35/M»n*., SfiTlB$H!E£$tffc, TBST-Cft#a % TBS 
? 1 0 0 JSC ft* L fc 7,U* U 7 * 7 T -« ftNOtt b M g Oft* 

^P-^DTxz^i^t h y * AA*fMfc*JoAR«4 0 5 nm 
*««>fcr*0«f*; F~2l£^^^7T-W^WxC-D-8- - 
0 - I ««*«fcasWntt^ 5 ci*<«Bsnfc (05) e 
fcKCOF 2 7 r -s^o c D 8 0 - I g^©»*©*Att***fca&l= % 
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O-Ig, ^XCTLA-4-I fir. tMgGiOK^ **ttfl 
JwiE-cfc*&KJ!fe,TEL I SA8i::J:0ttW£fif,fc o *©fg S% F2 

iMi : F2EW*»a«7 7 -y©h hCD80-I g£<D|*6tt 
»«7W27r-^^CD80-Ig &*AttC&** * 

-i^L/c^ N -©F2EyiJ*H^1-S7 7 -y*<h hCD80 

TtttfLfc. t HCD80-I goa«C*fcoTB, Linsley *©;*£ 
(J. Exp. Med. Vol. 17 3, p 7 2 1 - 7 3 0 ( 1 9 9 1)) K|fc,T, 
t h C D 8 0 ©«IK* F^^tMgCrl «S*i ©»^«fi?*« 

D E A E - f^x h 7 >S^fflM c O S 7 tti:S£?iAi, £ 

ffl^th FCD8 0- I g*»«Lfc. COJ:^KLT*«LA:h hCD 
80-1 g£ffit\ F2l2?U*|g^-r^7 r -->'©t KCD80-I g^ 

©e^stt*. "777CTLA- 4 - 1 gRtf t h i gGzmmmtb 

Tm-<tztZb s ®Hzifi+±olz^ F2iS?iJ^|g^1-<5 7- 7 -^{S^ 7 
XCD80-I E^ftct hCD80-I gi4*HWC|t^*Ci:*< 

* 7 T - S>© T«BJg^$ijftg tt 

6 T? F 2 R Cf F 6 * J6S « * 7 T - ^ THUS* 
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*>'<**m\ in vitroO-»*J*-Cliz<D7r-^^>/^|cF2* 
S^ttF6EW#*SLfcfe®*flj^fc 0 o*0««6TO % fcl^L 

A: F 2 * * ^tt F 6 Eft£Jg3J- * 7r- S^OTttiaJf »||» gtt ^ x ft 

-»W»iUT. »»y^-Ai:F2*SlMiF6EW*»ar 

*«alb/c^^xj : »l /T » W yy f ._ Atl0/£g (100/M/7 
D ^ > h ^^A>KF i A)) ST4«lfc 0 »44iMDaic* 

■7 * x .k <o nm \zk o TmiDn t mm >; >^w*«ai l* 0 xnm? 

it - OffKM *Mttffc 9 6 7 x,U* ^ * - 7° U - h 1 7 fc 0 

1.5x10 'attics u **>7-^i:»* y V+-i**z u g/m j 
T»U F2B:acF6EW*56a^7T-5?«jD-r*l*J||* (§7 r 
-^SllliliUg/nU) , JSIWU^-AjSJniBl^ i B ^ n 2 

F 2&tfF 6E5>j*l6ar*7 r- T«^l| S ii W|a 
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^**CTLA-4*y>D-**a*±fi&6U *©9*F2E?ij£fg 
K»a«. *-T»*IK9^*nfcF2RCfF6EW*»i!«*7y 

^©ttS^jMrH-cSfciftfc; «t«9-e«^F2acfF6EW* 
*af*#7 T -yoTmit»«*fittlcSj« % CD8 0-Ig. C 

D86-1 gomzmmuzo 

Balb/cv^x CT LTM.;v-^^5 0^(10 0,l/PBS)ffi 

1 0 -m K » tt U # * >r/uc||B y - A 3 , g /m , ^ „ 
lxttF 6EW*JBaUT^«7r-y(l tf g/ m i) fcC D8 0-.I £ * 

*©*§*, H9K**J:5l=F2E*J*»5i** 7r -.;, t4x CD80 

- 1 gffSTxii^ l < T«ia*a«*gtt*<iis S n. c d 8 6 - 1 g s 

ST-CCi, CD8O-Ig0*^©4OXg*OBa«*< Ba64nfco Mak 

« c a**^fc*«*c^4fi3^4aiiBT5Et:r*ci*,6 

(Science Vol. 2 7 0.p 9 8 5(1 9 9 5)). CTL A- 4a**T« 
**C**.M\ *@»*ftfc|«, 4x F2E5!l4J8at57r-^CD 

5>#, C T L A - 4 #?© Ttttt©gtt<bC»-*-«ft©ftffl* Hlff U c 
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mm*, c d 8 o awi c d 8 6 tm&tz :iTAPc^ ltt® 

0Kq%f i9CCD80-.I g**lr»ttCD86-I g**JnUTfc^< 

it F 6 E*J*»SW* 7 7 - ©an BsAg 
F 2 £ | 4 F 6 EW*»8t57 r - WfiRctf LT fc&asoin 

MM (HBsAg) zm^rmzftitzo 

**\ Balb/cv*x (4E/1S) CStLx, iSi4iMHBs 
Ag (yHBsAg : (WMk^RM^w^) * i 0 * * (100// 
l^P B S) * a yHB^s A g £ £ c F 2 * fc tt F 6 B5U*5S 

ftffi«koi5B»^ Htffl*^to*o^^*iiKrta4Lfe 0 tarn 

Z&MZmik&^xtiXfozff^ jfli»*PBS-e5 0«. 20 
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0&> 8 0 OfllfcRLfcSU fitHBsAgfitM^-^^E I A* y h 

tl/Cffl^Tfr^fco HI 1 J:? »- % HBsAgCH 

fe&LfcP*<*Ufcfij;HB s Agifcf*ffi*l<!:Lfc*£ x F2£*:teF6 
EW*»a-r* 7 r - * y H B s A g £fcg; bizm^ 3 fllBfto 

KKfrofco :oe»J:5, F2*fcl*F6E*J£»3irS7T-**<7 
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e n & 

E?lJ#4§- : 1 
E*J©3$ : 4 3 2 

«®& : 1*« 

h D : 

E2f»joa« : K 

'<*t-';*7t-v* (fd-tet) 

EJiJ 

Val Lys Lys Leu Leu Phe Ala He Pro Leu Val Val Pro Phe Tyr Ser 
5 10 15 

His Ser Ala Asp Gly Ala Gly Ala .Ala Gly Ala Glu Thr Val Glu Ser 
20 25 so 

Cys Leu Ala Lys Pro His Thr Glu Asn Ser Phe Thr Asn Val Trp Lys 
35 40 45 

Asp Asp Lys Thr Leu Asp Arg Tyr Ala Asn Tyr Glu Gly Cys Leu Trp 
50 55 eo 


Asn Ala Thr Gly Val ^Yl^^^^iTl^r^W 
65 70 75 80 
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Gly Thr Trp Val Pro lie Gly Leu Ala He Pro Glu Asn Glu Gly Gly 
85 90 95 

Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly 
100 105 110 

Thr Lys Pro Pro Glu Tyr Gly Asp Thr Pro He Pro Gly Tyr Thr Tyr 
115 120 125 

He Asn Pro Leu Asp Gly Thr Tyr Pro Pro Gly Thr Glu Gin Asn Pro 
130 135 140 

Ala Asn Pro Asn Pro Ser Leu Glu Glu Ser Gin Pro Leu Asn Thr Phe 
145 • 150 155 160 

Met Phe Gin Asn Asn Arg Phe Arg Asn Arg Gin Gly Ala Leu Thr Val 
165 no 175 


Tyr Thr Gly Thr Val Thr Gin Gly Thr Asp Pro Val Lys Thr Tyr Tyr 
180 185 


190 


Gln Tyr Thr Pr^SeT^eTTyT^^ 

195 200 205 
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Gly Lys Phe Arg Asp Cys Ala Phe His Ser Gly Phe Asn Clu Asp Pro 
210 215 220 ' 

Phe Val Cys Glu Tyr Gin Gly Gin Ser Ser Asp Leu Pro Gin Pro Pro 
225 230 235 240 

Val Asn Ala Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Glu 
245 250 255 

Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly 
26 0 265 270 

Gly Gly Ser Gly Gly Gly Ser Gly Ser Gly Asp Phe Asp Tyr Glu Lys 
275 280 285 

Met Ala Asn Ala Asn Lys Gly Ala Met Thr Glu Asn Ala Asp Glu Asn 
290 295 3 0 o 


Ala Leu Gin Ser Asp Ala Lys Gly Lys Leu Asp Ser Val Ala Thr Asp 

320 


305 310 315 


^yrJly^Ala lie Asp Gly Phe He Gly Asp Val Ser Gly Leu Ala 
325" 380" -335 
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Asn Gly Asn Gly Ala Thr Gly Asp Phe Ala Gly Ser Asn Ser Gin Met 
340 345 350 

Ala Gin Val Gly Asp Gly Asp Asn Ser Pro Leu Met Asn Asn Phe Arg 
355 360 365 

Gin Tyr Leu Pro Ser Leu Pro Gin Ser Val Glu Cys Arg Pro Tyr Val 
370 375 380 

Phe Gly Ala Gly Lys Pro Tyr Glu Phe Ser He Asp Cys Asp Lys He 
385 390 395 400 

Asn Leu Phe Arg Gly Val Phe Ala Phe Leu Leu Tyr Val Ala Thr Phe 
405 410 415 


Met Tyr Val Phe Ser Thr Phe Ala Asn lie Leu Arg Asn Lys Glu Ser 
420 425 
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@£?|J©£$ : 1 8 
i£?iJ©M : 8t& 
©Oft : 1 

TGAATTTTCT GTATGAGG 18 


EF'JS^- : 3 
ie^'J©S 3:15 
12?iJ®Sj : 7 * J m 

I2?'J©S!i : flfcO^f- K (Al^7*f- K) 

Gly Leu His Ser Arg Cys His lie Gly Arg Asp Cys Ser Ser Ala 
1 5 10 15 

§2?'J#-f : 4 
E?|J®£$ : 1 5 

WG&rrwm — : _ 

K*J©!I8i : ftfco^f. K (Al^f- K) 


32 


WO 98/46739 


PCT/JP97/02540 


mm 

Gly Phe Val Cys Ser Gly He Phe Ala Val Gly Val Gly Arg Cys 
1 - 5 10 15 

m&m^ : 5 

E5>]©£$ : 1 5 
: 1*© 

E?iJ 

Ser Cys Val Phe His His Ser Gly Arg Tyr Trp Gly Arg Cys Val.. 
1 5 10 15 

@2?'J#-t : 6 
E?|J©5$ : 1 5 
E?iJ©H : r $ J g£ 

ao» : 1 

E?iJ©S3I : ffe©^?> k (Al^^f K) 
Efll 

His Tyr Gly Asp Cys Arg Tyr Asp Leu Gly Ser Cys Arg Gly Ala 

~ —15— 


1 ~~~ 5— 10- 
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S2?'J§#: 7 
I2?ij©g£ : 1 5 
E7>]©S! :TiSM 
m<D%t : 1 

Ala Cys Val Met Tyr Asp Phe Val Leu Arg Gly Met Cys Ala Arg 
1 5 10 15 

SBF'Jg-f : 8 
le^JOS^ : 1 5 
Se^iJOM : 7 ^ 
£I<D& : 1 MM 

E3flJ©«S : ftkO^y^ K (AX^T"^ K) 

Ala Pro Gly Val Arg Leu Gly Cys Ala Val Leu Gly Arg Tyr Cys 
1 5 10 is 
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la * O 15 ffl • 
fctH4 (CTLA-4) Mt^D-t;^WCTLA- 

4 ^^ D s , 1 £ *: ii 2 ce«<Dfts«ia^ e 

^^ D " *-*fifc{*#fi C D 8 0 * 7 * d - **a;f*T* « % fit*xg ! 

7. 21<0^r^ (Cys) «***U ^RS/^x-f >3R*ttC 
y s - C y s fg£«flMft btfc^^Cys-Cys **flOi:*tt 

8. ^»^TK*<Eyii«©EfijW 
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7 * tzli 8 KfBi&©&g$ij8p#:? 0 
1 0. Stt^yf - Kri<E?iJSE0E?»J#-t8 KEf*©'^* KT* Ox 4> 
< i *> 7 g£#^ 8ft§fr£15#§ ©E3*J£ * , 1**9 7 jc!5 

1 1. SOW* K*<E?iJ*OE?lI«8l=E«0^^ K*fcf* % 
8**E7 £ fcli 1 0 !CEttOfeffi«|»»?o 
1 2. E*J&®E8l**8rcEft®*t:/?- K**«ftffiffl»a?fcj; 

1 3. 9*51^^1 l©^fn^i:Ett©feSlfeija^*^^ (5 - 

1 4. »*jsi^^i lotxrn^Ettofeajsia^^^^ 

1 5. 3*fcttl 4HE«oftfElB»W*^«ct*^lfc 

s ^ffl*tti*i«Lfcii[**a*wi-*^^KEyii©tta»afT*^Tx 

.fit 5 :il:i,9ts »^©fi2ff L 

* ^^FKEw«ii?* c~t"?#«ffwasr — 

1 8 . £|*£?©-o*< C T L A — 4 X'$> Z> n*a 1 7 

19. a»a[»«atain^ 5tt((£ ^ fitcTLA-4*^D-^ 
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20. s»^^k*«. 2 (cyi)amu 

>££S(* C y s - C y s *£££J^jj£ LTfc $ x C y s - 

< <t*>7 5 y KS^-4#S*n€, 1 5SiOE^^i-5 x »#E2 01= 

E«©2ra o 

2 2. SK^^f - K*<E?ij«oE?iJ«4i:E*©^^ K£Wf 
»*52 0*/c(J2 1 J=E*©^fe 0 

2 3. Sitter* KMeW*©E*l#*8 KEttO^r* KT* Q s <J> 
*< *t>7 $ y»«8*§fr6 1 5SBOESI*S-*-s % tt*Jg2 01= 

E«e©^s 0 

2 4. K#E*J*©E*JS^8l=E«©*<:/* K**« % 

»**2 0*fctt2 IKE*©***. 


37 


WO 98/46739 PCT/JP97/02540 


O 


•U 0.3 


45 


0.6 

. — -91 

>.5||*Sa fr" 

^\ CD80-Ig| 

H 


s 0.4 

£ CTLA4-Ig CJT ~~ IjElfaijtf- IgG 


0.2 


0.1 


U | 

CD80-Ig ' 


r 


CTLA4-Igi 


\ 


50 100 150 200 250 300 350 

£lCTLA48l#: 


1/11 



2/11 


WO 98/46739 


PCT/JP97/02540 



3/11 


WO 98/46739 


PCT/JP97/02540 


13 4 


CO 
I 


X 

s 



pssi paa pas wm pass pis ebb 


i I 


l_J L_J 


F1 


F2 


F3 


F4 


F5 


F6 


I I 

W.T 


4/11 


WO 98/46739 


PCT/JP97/02540 



5/11 


WO 98/46739 


PCT/JP97/02540 



6/11 


WO 98/46739 


PCT/JP97/02540 



7/11 


WO 98/46739 


PCT/JP97/02540 



WO 98/46739 


PCT/JP97/02540 



9/11 


mmzmfc (mm 


) 


WO 98/46739 PCT/JP97/02540 


BI 1 0 


140 
2 120 

is 

Jis ioo 


•tar 


80 
60 
40 
20 

0 




/ 

' F6 + CD86-Ig| 

( 9 - — ~e . 

F6 + CD80-Ig 

I F6 + KHg 

-*8 


0.2 


0.4 


0.6 


0-8 1 1.2 
*iJllLfcCD8 0-Ig.CD8 6-Ig.il h-lgoi (ng/ml) 


10/11 


1 


WO 98/46739 


PCT/JP97/02S40 


HI 1 



11/11 


INTERNATIONAL SEARCH REPORT 


Internationa] application No. 

PCT/JP97/02540 


CLASSIFICATION OF SUBJECT MATTER 
int. Cl« CJ2M5/I1 C12P21/JJ. C07K1«, 725 , G „ 1K 33 /53 , G01K3 3 /577 

' Aocofdl °g to Inte rnational Patent Classification (IPC) or to both national classif ication and IPC 

HELPS SEARCHED ' ' 

Minimua .documentation marched (classification system followed by classification symbols) 

^ C1 clllllZ' C07KI4/725 - ^ 3/53, G01H33/577 

Dc<u^onsc, ro hcdothe T th., mi , imumaocumenu ^ 

WPI (DIALOG) ; . BIOSIS (DIALOG) , . CA (STN) , . REGISTRY (SOW) 



Category* 


X 
Y 


Citation of document, with indication, where appropriate, of the relevant passages 


^ f' A * Gt al * "Utilization on multiple 
of ilJH'^ libraries f °* the identification 
of dissimilar peptide motifs that bind to a 

U996 m °!£h ? na J ant f bod y H Molecular Diversity 
Feb.), Vol. 1, No. 2, p. 79-86 

Moshe B. et al. "Identification of a 
5fo a ^ Pt i d u. th ^ t mimics a conformation- 
r^^f ent K blnding site of acetylcholine 
Irot? M^? y » Se ,° f a . Phage-epitope library" 

P ^e?^^^- SC1 ' ° SA (1 " 3) V01 ' 90 ' 

tnMhJ'K-^- 1 ' " Isola tion of peptides that 
facior\o indlng ° f basiG fib "blast growth 
factor to its receptor from a random phage- 

a9^rvit bra ^ y " proc - Nat1 ' Acad - Sci. USA 
(1993) Vol. 90, p. 10643-10647 


Nishi, T. et al. "Method of 
Application of Phage Random 


Preparation and 
Peptide Library (in 


Further documents are listed in the continuation of Box C. . Q See paten, family annex 


Relevant to claim No. 

1-2, 5 
3-4, 6-7, 
13-20 


2-7, 13-20 


2-7, 13-20 


2-7, 13-20 


44 Al** 


Special categories of died document!. 

earlier document but published on or after the International filing date 

special reason (as specToed) * ° ( a00(hcf dtatio ° 

dolmen, refemog to „ oral disclosure, use. exhibition or olher 

1 0f the actual completion of the international search 
October 21, 1997 (21. 10. 97) 


aSlS* 1 ? ? t P ttW n ¥» ed »to««ioiernational niingdateorprioritv 
£ JhilSl 1 " ?K nniCl W £ «PP««»ion bui cited to uSESaS 
the principle or theory underlying the invention fl 

" X " f?^& 0f P"?** 1 *' "^vanee; the claimed invention cannot be 
considered novel or cannot be considered to involve an invSSiSl 
step when the document is taken atone inventive 

considered to involve an inventive step when the document k 
being obvious to a person skilled in the art uon 


document member of the same patent family 
Date of mailing of the international search report 

November 5, 1997 (05. 11. 97) 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP97/02540 


C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category 


Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 


Japanese)" Jikken Igaku (1993), Vol. 11, No, 13, 
° ^ 95—100 

Peter S.L. et al. "Coexpression and functional 
Cooperation of CTLA-4 and CD28 on Activated T 
Lymphocytes" J. Exp. Med. (1992), Vol. 176. 
No. 6, p. 1595-1604 

Deborah J.L. et al. "Differential Effects of 
Anti-B7-1 and Anti-B7-2 Monoclonal Antibody 
Treatment on the Development of Diabetes in the 
Nonobese Diabetic Mouse" J. Exp. Med. (1995) 
Vol. 181, No. 3, p. 1145-1155 ' ' 

Kenneth E.T. et al. "Stimulation of CD28 
Triggers an Association between CD28 and 
Phosphatidy linos i to 1 3-Kinase in Jurkat T Cells' 
Ex P- Med. (1994), Vol. 179, No. 3, 
1071-1076 

Matthew F.K. et al. "CD28 and CTLA-4 Have 
Opposing Effects on the Response of T cells to 
Stimulations" J. Exp. Med. (1995), Vol. 182, 
No. 2, p. 459-465 


2-3, 7, 

13-20 

1 


2, 5-6, 

13-20 

1 


2, 4, 

13-20 

1 


2 - 

24 


PCT/J P 9 7/0 2 5 4 0 


a. &w<Dm*z#wvsm (m&®&&m ( i p o ) 


Int. CI' C12N15/11. C12P21/00. C07K 1 4/7 2 5. G01N33/53 
G01N33/577, C07K16/28. C12P21/08 


Int. CI 


C12N15/11. C12P21/00, C07K14/725, G01N33/53 
G01N 3 3/5 7 7, C07K16/28. C12P21/08 U ° 1N 3 3/6 3 ' 


WPI (DIALOG), BIOS IS (DIALOG). CA (STN). REGISTRY (STN) 


praxis© 


De ciecni r.A.et al. Utilization of multiple phage display libraries for the 
identification of dissimilar peptide motifs that bind to a B7-1 monoclonal 
antibody Molecular Diversity (1996, Feb) 3&14S ?B2# p. 79-86 

SSf <! L " Id ? ntificati <>n of « hexapeptide that mimics a conformation-de 
pendent binding site of acetylcholine receptor by use of a phage-epitope lib 
rary Proc Natl. Acad. Sci. USA (1993) ®90g P . 10638-10642 

wrLlh 6 ^!'" 1 ! 01 -! 10 " ° f P ° Ptid0S that inhibit bindin * of ««ic fibroblas 
t groBth factor to its receptor froa a random phage-epitope library" ProcNa 

tl. Acad. Sci. USA (1993) »90I6 P . 10643-10647 


1-2,5 


3-4. 6-7. 13-20 


2-7. 13-20 


2-7. 13-20 


0 cw<o&%izt>xmwmztix^z, 

TOj D«Ki*jte, K^KWK-rsXiS* 


-cii^tt^te t»-4#i-e,*is -feo— _______ 


2 1. 10. 9 7 


H*HftSfrr (I SA/J p) 
S5ffi&# 1 0 0 

K^^ftfflES^KIHTB 4 S 3 ^ 


05.11.97 


4 B 


9 5 4 9 


03-3581-1101 3449 


PCT/ISA/2 10 (3*2^-*) (1992^7 


fl) 


Y 


X 
Y 


lUStUBSS^ PCT/J P 9 7/0 2 5 4 0 


Nishi.T.et al. '7 y — Y v-i 7*7 'J — Oo< Q^^tKB-^Wa 
3* 0993) nilftfttt** 95-100 r ^ 77; H«&E 

Peter a Let al. "Coexpression and functional Cooperation of CTLA-4 and CD28 
on Activated T Lymphocytes- J. Exp. Med. (1992) 3S176& p. 1595-1604 

fJ 0 ^ I 1 ** al -" Differen tial Effects of Anti-B7-1 and Anti-B7-2 Monoclona 
1 Antibody Treatment on the Devalopment of Diabetes in the Konobese Diabetic 
House" J. Exp. Bed. (1995) *181« S&3*§- p. 1145-1155 

l7%! h f-y-.f ^"St^tlon of CD28 Triggers an Association between CD28 a 
STlOTl-Sr 1 * 01 KiDaSe ^ JUrkat T CeHS ' J - Exp - Med -< 1994 ) 

? a , U fi B r L «!- a , L " CD28 . and C"^- 4 Da ™ Opposing Effects on the Response of 
cells t0 Stimulations J. Exp. Bed. (1995) &182& ^ p. 459-465 


2-7. 13-20 


1 

2-3. 7.13-20 
1 

2. 5-6. 13-20 
1 


2.4. 13-20 


1 

2-24 


flWPCT/ISA/2 10 C»2«-*D« S ) (1 9 9 2^7^) 


